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Many researchers have been trying to develop the robotic devices in order to contribute to human 
assistance under various life situations for aging society. Particularly, the power assist system is one 
of the important technologies for human support system. Since it is not easy to drive the wheelchair 
in complicated environments, various techniques using internal sensors have been proposed in past 
researches for power-assist-type wheelchair. 
In this research, the vision-sensor-based driving assistance control is proposed. In order to classify 
the environments in front of the wheelchair (Fig.1(a)), the environmental mode is defined at first, and 
the driving support function is switched according to each mode in the proposed method. Three ROI 
(Region of Interest) areas shown by the red frame in Fig.1 (b) are defined, and the estimated speed 
obtained from optical flow vector (OFV) in each ROI area is used for classifying the environmental 
modes. 
 
       
(a) Wheelchair robot                               (b) ROI area 
  Fig.1 Wheelchair robot and ROI area 
 
Then, the reliability of each OFV is also defined, and is employed as weighting factor for stably 
getting speed in each ROI. In case the floor surface of the ROI area is occluded by some objects, the 
larger velocity is estimated than actual one from encoder. Therefore, it is possible to easily detect and 
determine the presence or absence of objects existing in each ROI area. If there are three ROI areas, it 
can be classified into 23 = 8 environmental modes as shown in Fig.2. The validity of stable 
classification is verified by several experimental results in the paper. 
Next, the virtual force for modifying the wheelchair motion into the narrow path direction is also 
proposed when the environmental mode is classified to mode 5 in Fig.2. The experiments of using 
virtual force in case of approaching to the narrow path are conducted in test field. It is found that the 




successful passing can be achieved by the virtual force to reduce the velocity difference between right 
and left ROI areas. 
In conclusion, the paper presented a driving assistance control method based on Environmental 
Mode. The validity of the proposed method is verified by several experimental results. In future works, 
it is necessary to carry out verification in more practical environments. 
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